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Abstract 
The long term stagnation impair the thermal performance. Four type solar collectors have been selected for the 
stagnation test, The test result of thermal performance before and after stagnation of selected solar collectors  will be 
useful for solar heating and cooling system design and operation. 
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1. Introduction 
More and more solar heating and air conditioning systems have been applied in building, heating 
requirement for indoor heating are mostly in Winter, cooling requirement are mostly in Summer, the solar 
collector system are operating every day in one year, so in the day there is no heating or cooling 
requirement, the heat from solar collector system can’t be used, the solar collector should be in stagnation, 
which will do harm to the thermal performance of solar collector. Several kinds of solar are selected to do 
the stagnation test. All the test work had been carried out by the staff of Center for Quality Supervision 
and Testing of Solar Heating Systems (Beijing)ˈthe test data  analyzed by the professor in Tianjin 
University. 
 
Zhang Xinyu. Tel.:+86-10-84278906; fax: +86-10-84288287. 
E-mail address: zxyhit@163.com.  
Available online at www.sciencedirect.com
© 2012 The Authors. Published by Elsevier Ltd.
Selection and/or peer-review under responsibility of PSE AG
Open access under CC BY-NC-ND license.
Open access under CC BY-NC-ND license.
 Zhang Xinyu et al. /  Energy Procedia  30 ( 2012 )  824 – 828 825
2. Specification for tested solar collector 
The selected solar collectors are mostly used in China solar thermal market. Four types of  solar  
collectors, which are flat plate solar collector(FPSC), Glass-metal sealed evacuated solar 
collector(GSESC), the heat pipe inside evacuated solar collector(HPESC) and the U type evacuated solar 
collector(UESC). The detailed information of FPSC is in the Table 1, others are in the Table 2. 
Table 1. Energy efficiency grades of compact domestic solar water heating system 
Cover material   4mm glass  
Layers of cover Single  
Finished day 8th,OCT. 
Absorber Material                          Black Cr 
Aperture dimension  1950mmX940mm 
Aperture area 1.83΃ 
Gross area  2.00΃ 
Table 2. Specification of evacuated solar collector 
Solar collector GSESC HPESC UESC 
Array of tubes Vertical  Vertical Vertical 
Number of tubes 8 16 16 
External diameter of cover tube 102mm 58mm 58mm 
Length of tube 2000mm 1800mm 1800mm 
Gross area 1.99΃ 2.34΃ 2.34΃ 
3. Test method 
The thermal performance of solar collector had been performed according to the Chinese National 
Standard GB/T 4271[1],the stagnation test according to EN 12975-2[2].  
4. Test condition 
There are more than 100 sets solar collector to be tested in a year, so the test was started and finished at  
different days, so the stagnation test for the solar collector  started and finished at different time,  the 
detailed test condition  are in the Table 3.  
Table 3. Test condition  
Solar collector  FPSC GSESC HPESC UESC 
Started day 12th ,July 6th ,June 14th,APR. 26th ,FEB. 
Finished day 8th,OCT. 27th ,OCT 12th ,Sept. 24th,OCT. 
Total irradiation on the aperture during 
stagnation˄MJ/m2˅ 
1170 1887 1404 1954 
826   Zhang Xinyu et al. /  Energy Procedia  30 ( 2012 )  824 – 828 
Averaged temperature during stagnation˄ć˅ 25.2 24.2 26.7 24.3
Stagnation lasting˄day˅ 88 143 151 241
Daily irradiation˄MJ/m2˅ 13.6 13.2 9.3 8.1
5. Solar collector thermal performance test result
After stagnation, the thermal performance of solar collector is lower, the curve before and after 
stagnation are in the Table 4.
Table 4. The thermal performance curve before and after stagnation (inlet temperature ,aperture area ,without wind)
solar collector  FPSC GSESC HPESC UESC
Before stagnation ηa=0.769ˉ5.055Ti* ηa=0.752ˉ2.462Ti* ηa=0.768ˉ2.361Ti* ηa=0.738ˉ2.444Ti*
After stagnation ηa=0.658ˉ7.669Ti* ηa=0.737ˉ4.015Ti* ηa=0.694ˉ7.910Ti* ηa=0.620ˉ6.438Ti*
In Chinese National Standard of  solar collector, the thermal performance of flat plate of solar collector 
should be ηa=0.72ˉ6.0Ti*, for evacuated solar collector is ηa=0.60ˉ3.0Ti*, Before stagnation, the 
index of the solar collector is conformed to the regulation of Chinese national standard, after 
stagnation ,all the index ,especially the heat loss coefficient, were lower, which cannot meet the 
requirement of Chinese national standard.
The thermal performance curves of solar collector before and after stagnation are in Fig.1 to Fig.4.
Fig. 1. The thermal performance change of FPSC
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Fig. 2. The thermal performance change of GSESC
Fig. 3. The thermal performance change of HPESC;
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Fig.4. The thermal performance change of UESC
6. Conclusion
From the test result, we can draw a conclusion that stagnation will lower the thermal performance of 
solar collector, the efficiency (Ti*=0) of each solar collector are reduced after stagnation.
All the heat loss coefficients of solar collector are increased. The heat loss coefficients of FPSC
increased from 5.055 to7.669,increased 52.3%, the heat loss coefficients of GSESC increased from2.462
to 4.015, increased 63.1%, the heat loss coefficients of HPSC increased from 2.361 to7.910,increased 
235%, the heat loss coefficients of UESC increased from 2.444 to 6.438, increased 81.6%.
The change of the efficiency (Ti*=0) of each solar collector are less than the heat loss coefficients, 
which means the higher of working temperature, the lower of the thermal performance. The possible
reason for the increase of heat loss coefficients is that the insulation materials of solar collector are
impaired because of stagnation. So the design of solar heating and cooling system, the designer should 
pay attention to this. It should take measure to avoid the solar collector in the stagnation condition.
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